The concept of distance pervades all of science and mathematics, and even our daily lives. Also in the study of graphs, distances have played a central role throughout. A major impetus to investigations of distance concepts in graphs was given by their wide applicability. Its applications range from facility location problems and network design in operations research to prediction of properties of chemical compounds in chemistry, from measuring closeness of groups individuals in sociology to identifying important role players in, as an example, the internet. This paper presents some topologicals indices, like the index Wiener W (S i,j ), the Mathematics Subject Classification: 05C10, 05C12
Introduction
The process of drug discovery is long and tedious. Besides, it is relatively inefficient in terms of hit rate. The identification of candidates through experimental testing is expensive and requires extensive data on the mechanisms of the target protein in order to develop efficient assays. The modeling of the molecular properties and activities can considerably accelerate the process by quickly evaluating large databases of compounds and determining the most likely to bind to a biological activity or physical/chemical property of a molecule. Two disciplines of "computational chemistry" have developed in response to this need: the structure-activity relationships or QSAR and structure-property relationships or QSPR (A quantitative structure-activity relationships, sometimes referred to quantitative structure property relationship, is the process by which chemical structure is correlated with a well determined as the effect biological activity or chemical reactivity. Thus, the biological activity can be expressed quantitatively, as the concentration of compound required to obtain a certain biological response. And when the physiochemical properties or structures are expressed by figures, we can propose a mathematical relationship, or quantitative structure-activity relationship between the two. The mathematical expression obtained can then be used as a predictive means for the biological response similar structures). One of the challenges faced by Chemo-informatics is to be able to describe compounds in a simple way, in order to use them in similarity studies or to predict their activity, based on information contained in already known compounds. In recent decades, much researches have been carried out to find the best way of representing the information contained in the structure of molecules, and these structures themselves, into a set of real numbers called topological indices. Once these numbers are available, it is possible to establish a relationship there between a molecular property or activity, using the traditional modeling tools. These topological indices realize this is an encoding of chemical information into a vector of real numbers [13, 14] .
A graph, noted G = G(V, E), is a triplet consisting of a vertex set V (G), an edge set E(G), and a relation that associates with each edge two vertices (not necessarily distinct) called its endpoints. We denote |V (G)| = n the vertex number of G and |E(G)| = m the edges number of G. A graph which contains neither multiple edges nor loops is called a simple graph. A path is a simple graph whose vertices can be ordered so that two vertices are adjacent if and only if they are consecutive in the list. A graph G is connected if each pair of the vertices in G belongs to a path. A graph which represents in the plan is called a planar graph. The degree of vertex v in a graph G, which is written deg (v) , is the number of edges incident to v, except that each loop(the edge uv withe u = v) at v counts twice, and we call distance between two distinct vertices of graph G, u and v, the smallest length of path between u and v in G. The diameter of G , denoted by D(G), is defined as the maximum distance between any two vertices of G, that is: 7, 8] . In this paper, we consider only the simple planar connected graphs.
Let d G (k) be the number of pairs of vertices of G that are at distance k, λ a real number, and
is called the Wienertype invariant of G associated with the real number λ [3] . the Wiener index was the first topological index, and in a way it is the prototype for many distance based topological indices. It has been investigated in the mathematical, chemical and computer science literature under many different names and with slight differences in the definition. The Wiener index W (G) of a connected graph G is the sum of all distances between pairs of vertices of [9, 12] Where W 1 (G) and W 2 (G) are the Wienertype invariant of G associated with the real number λ = 1 and λ = 2. The degree distance index is defined as: [9] . The Zagreb index is defined as :
2 [12, 13] . The authors of [3, 4, 9] have given some theoretic results about the Wiener, the hyper-Wiener and the degree distance, according to d G (k) the number of pairs of vertices of G with distance equal to k and D(G) the diameter of G. Let G be a finite connected undirected graph simple, with n vertices, m edges and D(G) ≥ 2 then:
For D(G) = 2 we have [3, 10, 11] :
Diamond is a metastable allotrope of carbon, where the carbon atoms are arranged in a variation of the face-centered cubic crystal structure called a diamond lattice. Diamond is less stable than graphite, but the conversion rate from diamond to graphite is negligible at standard conditions.Diamonds are thought to have been first recognized and mined in India, where significant alluvial deposits of the stone could be found many centuries ago along the rivers Penner, Krishna and Godavari. Diamonds have been known in India for at least 3,000 years but most likely 6,000 years [16] . This is one of the hardest natural materials: hardness of 10 (maximum) according to Mohs scale. Diamonds form when it is under conditions of extreme temperature and pressure (between 1100 • C and 1400
• C, and the pressure between 4.5 and 6 GPa) corresponding at depths of about 150 to 1 000 km in the mantle. The majority of diamonds crystallized between 150 and 200 km depth. In the innermost chain collision parts as the Alps, the Himalayas or the Hercynian chain are continental rocks containing micro-diamonds [15] .
2 The algorithm to calculate W (S i,j ), W W (S i,j ) and DD(S i,j )
In this section we are going to present the algorithm to calculate the Wiener index W (S i,j ), the hyper-Wiener index W W (S i,j ) and the Degree distance DD(S i,j ) of the Diamond with different diameter in 5 steps, by using the equations given above.
Step 1 with D(S 1,j ) = 2
In order to calculate the Wiener, the hyper-Wiener and the degree distance indices of diamond we use different graphs. We start by introducing the first graph (star tree), as the first step of calculation, which is composed of n + 1 vertices noted v 1,0 , v 1,1 ,..., v 1,n and m = n edges.
Lemma 2.1.1. Let S 1,n+1 be the star tree with D(S 1,n+1 ) = 2 and the number of vertices and edges is n + 1 and m = n respectively, then: 
Proof 2.1.2. We use the lemma 2.1.1 and equations (4), (5) and (6).
Step 2 with D(S 2,j ) = 4
In the second step we add n vertices for the star tree in order to get the extended star. Based on these properties we can therefore calculate the extended star S 2,2n+1 with 2n + 1 vertices noted v 1,0 , v 1,1 ,..., v 1,n , v 2,1 ,..., v 2,n and m = 3n edges. Lemma 2.2.1. Let S 2,2n+1 be the extended star with D(S 2,2n+1 ) = 4 and the number of vertices and edges is 2n + 1 and m = 3n respectively, then:
if k=2 n(n-2) if k=3 
We use the lemma 2.2.1 and equations (1), (2) and (3).
Step 3 with D(S 3,j ) = 4
In the third step we add another n vertices to finally get the full diamond S 3,3n+1 (see Figure 2 ) with 3n+1 verticies noted
... , v 3,n and m = 6n edges.
Lemma 2.3.1. Let S 3,3n+1 be the full diamond with D(S 3,3n+1 ) = 4 and the number of vertices and edges is 3n + 1 and m = 6n respectively, then: 
We use the lemma 2.3.1 and equations (1),(2) and (3).
2.4
Step 4 with D(S 4,j ) = 6
The step number four is to add another n vertices to finally get the extended diamond stage1 S 4,4n+1 (see Figure 3 ) with 4n + 1 verticies noted v 1,0 , v 1,1 ,..., v 1,n , v 2,1 , ... , v 2,n , v 3,1 ,..., v 3,n , v 4,1 ,..., v 4,n and m = 8n edges.
Lemma 2.4.1. Let S 4,4n+1 be the extended diamond stage1 with D(S 4,4n+1 ) = 6 and the number of vertices and edges is 4n+1 and m = 8n respectively, then: (1), (2) and (3).
2.5
Step 5 with D(S 5,j ) = 6
The last step is to add another n vertices to the extended diamond stage1 to get the extended diamond stage2 S 5,5n+1 (see (1), (2) and (3).
Conclusion
A topological index converts a chemical structure into a single number, useful in QSPR/QSAR studies. More than a thousand of topological descriptors were proposed and tested for correlation with physico-chemical (QSPR) or biological activity (QSAR) of the molecules. Finally in this paper we have mentioned some theoretical results about the Wiener index W (S i,j ), the hyper-Wiener index W W (S i,j ) and the degree distance DD(S i,j ) of the diamond with different stage relating to d S i,j (k) and the diameter D(S i,j ).
